Wnt signaling plays essential roles in both embryonic development and stem cell maintenance, while deregulation of this pathway is linked to multiple cancers. A major mechanism of Wnt signalling during these processes is the 'canonical' β β-catenin pathway, in which regulation of β β-catenin protein levels in the cytosol ultimately controls Wnt target gene expression in the nucleus. In the currently accepted paradigm for Wnt signaling, the serine/threonine kinase GSK-3 (known as Shaggy/Zeste-white3 in Drosophila) functions as a negative regulator of this pathway. In the absence of Wnt stimulation, cytosolic β β-catenin is assembled into the so-called 'Axin complex' where it is sequentially phosphorylated by CK1 and GSK3 and targeted for proteosomal degradation [1] [2] [3] (Figure 1A) . Activation of Wnt signaling leads, via a poorly understood mechanism, to loss of this phosphorylation and, therefore, to the stabilization of β β-catenin ( Figure 1B Frizzled also binds the intracellular protein Dishevelled, a phosphoprotein that has been placed genetically upstream of β β-catenin and GSK3 [11, 12] . In addition to interacting with their respective Wnt receptors, Dishevelled and Axin can interact with one another via their DIX domains [11, 12] , and although the precise role of this interaction remains unclear, it can recruit Axin to the plasma membrane [10] . Dishevelled is required downstream of the Wnt/Frizzled/LRP receptor interaction for inhibition of GSK3-mediated β β-catenin phosphorylation. As a consequence, stabilized β β-catenin accumulates in the cell and translocates to the nucleus where it interacts with Lef/Tcf family transcription factors to activate Wnt target genes [13] .
Because the association of Axin with LRP5/6 is dependent on receptor phosphorylation [ specificity of this proline-directed serine/threonine kinase [14] . Moreover, GSK3 activity has previously been shown to promote the Axin-LRP5 interaction [8] . Given that Axin binding enhances LRP5/6 phosphorylation, and that GSK3 interacts with Axin, these findings suggest that Axin may act as a scaffolding protein to promote GSK3-mediated receptor phosphorylation in a manner analogous to the role these factors play in β β-catenin phosphorylation.
Using [18] . Despite these and other questions, however, the new studies seem to shoot an arrow cleanly through established dogma holding that GSK3/Shaggy/zw3 functions solely as a negative regulator of Wnt/β β-catenin signaling.
